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Abstract
Since the calculation of BR(B− → η′K−) in the framework of
QCD improved factorization method, developed by Beneke et al., leads
to numerical values much below the experimental data, we include two
different contributions, in an alternative way. First, we find out that
the spectator hard-scattering mechanism increases the BR value with
almost 50%, but the predictions depend on the combined singularities
in the amplitude convolution. Secondly, by adding SUSY contribu-
tions to the Wilson coefficients, we come to a BR depending on three
parameters, whose values are constrained by the experimental data.
1 Introduction
As a first evidence of a strong penguin, the B− → η′K− decay has be-
come of a real interest after CLEO announced its large numerical value
BR(B− → η′K−) = (6.5+1.5
−1.4±0.9)×10−5 [1], which could not be explained by
the existent theoretical models. As improved measurements followed, provid-
ing even larger values, (80+10
−9 ±7)×10−6 (CLEO [2]), (76.9±3.5±4.4)×10−6
1
(BaBar [3]) and (79+12
−11 ± 9) × 10−6 (Belle [4]), the inclusion of new contri-
butions for accommodating these data has quickly become a real theoretical
challenge. In this respect, perturbative QCD mechanisms [5], with different
η′g∗g∗ vertex function [5, 6], have been considered as main candidates for sig-
nificantly increasing the BR(B− → η′K−) value. On the other hand, while
searching for physics beyond the Standard Model (SM), supersymmetry has
been employed in processes like B → J/ψK∗ [7], B → φK [8], B → πK [9,
10], B → Xsγ [11], and deviations from the SM predictions for the values of
branching ratios and CP asymmetries have been the main targets.
The present paper is organized as follows: in Section 2, we compute
the BR(B− → η′K−) in the improved factorization approach developed by
Beneke et al. [12]. Since we get a BR much below the experimental values,
we incorporate two alternative contributions. The first one, presented in
Section 3, comes from the so-called spectator hard scattering mechanism.
Following a similar approach as in [13], we give a detailed calculation of the
gluonic transition form factor which plays an important role in the evaluation
of this contribution. Although it has been concluded that this mechanism
could provide large BR values [13], we show that the presence of combined
singularities in the amplitude convolution is a source of large uncertainties.
In Section 4, we employ a supersymmetric approach and include exchanges
of gluino and squark with left-right squark mixing. Working in the mass
insertion approximation [14], the values of the Wilson coefficients c8g and c7γ
can be significantly increased, by adding the SUSY contributions, and this
has a strong numerical impact in the branching ratio estimation. Finally, one
may use the experimental data to impose constraints on the flavor changing
SUSY parameter δbsLR.
2
2 Improved QCD Factorisation
The relevant decay amplitude for B− → η′K−, in the improved QCD factor-
ization approach [12], is given by [5, 15]
A(B− → η′K−) = − iGF√
2
(m2B −m2η′)FB→η
′
0 (m
2
K)fK [VubV
∗
usa1(X)
+ VpbV
∗
ps
(
ap4(X) + a
p
10(X) + r
K
χ (a
p
6(X) + a
p
8(X))
)
]
− iGF√
2
(m2B −m2K)FB→K0 (m2η′)fuη′ [VubV ∗usa2(Y )
+VpbV
∗
ps[(a3(Y )− a5(Y )) (2 + σ)
+
[
ap4(Y )−
1
2
ap10(Y ) + r
′
χ
(
ap6(Y )−
1
2
ap8(Y )
)]
σ
+
1
2
(a9(Y )− a7(Y )) (1− σ)
]
, (1)
where X = η′K and Y = Kη′, p is summed over u and c, r′χ = 2m
2
η′/(mb −
ms)(2ms), r
K
χ = 2m
2
K/mb(mu +ms), σ = f
s
η′/f
u
η′ , and [12]
a1(M1M2) = c1 +
c2
Nc
[
1 +
CFαs
4π
(VM2 +H)
]
,
a2(M1M2) = c2 +
c1
Nc
[
1 +
CFαs
4π
(VM2 +H)
]
,
a3(M1M2) = c3 +
c4
Nc
[
1 +
CFαs
4π
(VM2 +H)
]
,
ap4(M1M2) = c4 +
c3
Nc
[
1 +
CFαs
4π
(VM2 +H)
]
+
CFαs
4πNc
P pM2,2,
a5(M1M2) = c5 +
c6
Nc
[
1 +
CFαs
4π
(−12− VM2 −H)
]
,
ap6(M1M2) = c6 +
c5
Nc
(
1− 6CFαs
4π
)
+
CFαs
4πNc
P pM2,3,
a7(M1M2) = c7 +
c8
Nc
[
1 +
CFαs
4π
(−12− VM2 −H)
]
,
ap8(M1M2) = c8 +
c7
Nc
(
1− 6CFαs
4π
)
+
α
9πNc
P p,EWM2,3 ,
a9(M1M2) = c9 +
c10
Nc
[
1 +
CFαs
4π
(VM2 +H)
]
,
3
ap10(M1M2) = c10 +
c9
Nc
[
1 +
CFαs
4π
(VM2 +H)
]
+
α
9πNc
P p,EWM2,2 , (2)
where CF = (N
2
c − 1)/2Nc and Nc = 3 is the number of colors. The vertex,
the hard gluon exchange with the spectator and the penguin contributions,
at µ = mb, are:
VM = −18 +
∫ 1
0
dxg(x)φM(x),
P pM,2 = c1
[
2
3
+GM(sp)
]
+ c3
[
4
3
+GM(0) +GM(1)
]
+ (c4 + c6) [(nf − 2)GM(0) +GM(sc) +GM(1)]
− 2ceff8g
∫ 1
0
dx
1− xφM(x),
P p,EWM,2 = (c1 +Ncc2)
[
2
3
+GM(sp)
]
− 3ceff7γ
∫ 1
0
dx
1− xφM(x),
P pM,3 = c1
[
2
3
+ GˆM(sp)
]
+ c3
[
4
3
+ GˆM(0) + GˆM(1)
]
+ (c4 + c6)
[
(nf − 2)GˆM(0) + GˆM(sc) + GˆM(1)
]
− 2ceff8g ,
P p,EWM,3 = (c1 +Ncc2)
[
2
3
+ GˆM(sp)
]
− 3ceff7γ ,
H =
4π2
Nc
fBfM1
m2BF
B→M1
0 (0)
×
∫ 1
0
dξ
ξ
φB(ξ)
∫ 1
0
dx
x¯
φM2(x)
∫ 1
0
dy
y¯
[
φM1(y) +
2µM1
mb
x¯
x
φpM1(y)
]
, (3)
where x¯ = 1 − x, y¯ = 1 − y and the parameter 2µM/mb coincides with rχ.
The functions g(x), GM(x) and GˆM(x) are given by
g(x) = 3
(
1− 2x
1− x ln x− iπ
)
+
[
2Li2(x)− ln2 x+ 2 ln x
1− x − (3 + 2iπ) ln x− (x→ x¯)
]
,
G(s, x) = 4
∫ 1
0
du uu¯ ln[s− uu¯x]
= −10
9
+
2
3
ln s− 8s
3x
+
4
3
(
1 +
2s
x
)√
4s
x
− 1 arctan 1√
4s
x
− 1
,
4
GM(s) =
∫ 1
0
dxG(s− iǫ, x¯)φM(x),
GˆM(s) =
∫ 1
0
dxG(s− iǫ, x¯)φpM(x), (4)
where si = m
2
i /m
2
b are the mass ratios for the quarks involved in the penguin
diagrams, namely su = sd = ss = 0 and sc = (1.3/4.2)
2.
As it can be noticed, except for the hard contribution where the wave
functions for both M1 and M2 are involved, the coefficients ai are different
for the X and Y final states, since they depend on the twist-2 and twist-3
wave functions of the M2 meson. Thus, the twist-2 distribution amplitude
φK(x) has the following expansion in Gegenbauer polynomials [12, 16]
φK(x) = 6x(1− x)[1 + αK1 C(3/2)1 (2x− 1) + αK2 C3/22 (2x− 1) + ...], (5)
with C
3/2
1 (u) = 3u, C
3/2
2 (u) = (3/2)(5u
2 − 1), αK1 = 0.3 ± 0.3, and αK2 =
0.1± 0.3. The corresponding twist-3 amplitude, φpK , is 1.
The physical states η and η′ are mixtures of SU(3)-singlet and octet com-
ponents η0 and η8 and therefore the corresponding decay constants, in the
two-angle mixing formalism, are given by
fuη′ =
f8√
6
sin θ8 +
f0√
3
cos θ0 ,
f sη′ = − 2
f8√
6
sin θ8 +
f0√
3
cos θ0 , (6)
with θ8 = −22.2o, θ0 = −9.1o, f8 = 168 MeV, and f0 = 157 MeV [17]. These
lead to fuη′ = 63.5 MeV, f
s
η′ = 141 MeV and to the relevant form factor for
the B → η′ transition
FB→η
′
0 = F
pi
0
(
sin θ8√
6
+
cos θ0√
3
)
= 0.137 (7)
Even though the η′ flavor singlet meson has a gluonic content which could
bring a contribution to the wave function, this is supposed to be small [18]
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and therefore we employ, in the calculation of Vη′ , P
p
η′,2 and P
p,EW
η′,2 in ai(Y ),
only the leading twist-2 distribution amplitude
φη′ = 6xx¯ . (8)
Also, since the twist-3 quark-antiquark distribution amplitude do not con-
tribute, due to the chirality conservation, the penguin parts in ap6(Y ) and
ap8(Y ) are missing. As for the B meson wave function, we shall work with
a strongly peaked one, around z0 = λB/mB ≈ 0.066 ± 0.029, for λB =
0.35± 0.15 GeV.
Putting everything together, we get, within the SM improved factoriza-
tion approach [12], the numerical value BRSM(B → η′K) = 3.65 × 10−5,
which although is in accordance with other theoretical estimations [5, 15,
17], yet lay below the experimental data [1-4]. Hence, in spite of the “conser-
vative” prediction that the conventional mechanism should be the dominant
one, it has been getting clear that new contributions are needed in order to
account for the existent data.
3 Spectator Hard-Scattering Mechanism
It has been considered that the spectator hard-scattering mechanism (SHSM),
depicted in Figure 1, is a reliable framework for this process, which signif-
icantly increases the value of BR(B → η′K) [5, 13]. Following this idea,
let us write down the corresponding di-gluon exchange amplitude for the b
quark decaying into an s quark and a hard gluon
Ahs = − i CF g3s
fB
2
√
6
fK
2
√
6
∫
dz dy φB(z)φK(y)
×Tr [γ5/PkΓµ(/PB +mB)γ5γν ] ε
µναβQ1αQ2β
Q21Q
2
2
Fη′g∗g∗(Q
2
1, Q
2
2, m
2
η′) (9)
in terms of the effective b→ sg vertex [19]
Γaµ =
GF√
2
gs
4π2
V ∗psVpb t
a
[
F p1
(
Q21γµ −Q1µQ1
)
L− F p2 iσµνQν1mbR
]
(10)
6
and the transition form factor [6]
< g∗ag
∗
b |η′ >= − i δabεµναβεa∗µ εb∗ν Q1αQ2βFη′g∗g∗(Q21, Q22, m2η′) (11)
The quark contribution to the η′g∗g∗ vertex
Fη′g∗g∗(Q
2
1, Q
2
2, m
2
η′) = 4παs
1
2Nc
∑
q=u,d,s
f qη′ F (y, a) , (12)
with
F (y, a) =
∫ 1
0
dx
φη′(x)
x¯Q21 + xQ
2
2 − xx¯m2η′ + iε
+(x↔ x¯) , a2 = m2η′/m2B , (13)
will play an important role in the evaluation of the amplitude Ahs. Perform-
ing the calculations in (9), we come to the following expression of the hard
scattering amplitude:
Ahs = − 2 i GF√
2
V ∗psVpb
α2s
N3c
fBfK(2f
u
η′ + f
s
η′)
∫ 1
0
dz φB(z)
∫ 1
0
dyφK(y)
×
[
F p1Q
2
1 ((PB ·Q1)(PK ·Q2)− (PK ·Q1)(PB ·Q2))+
+ F p2mBmb
(
(PK ·Q2)Q21 − (PK ·Q1)(Q1 ·Q2)
)] F (y, a)
Q21Q
2
2
(14)
With the gluon momenta
Q1 = z¯PB − y¯PK , Q2 = zPB − yPK , (15)
and neglecting, for the moment, both m2η′ and m
2
K , the amplitude (14) be-
comes
Ahs = i
GF√
2
V ∗psVpb
α2s
2N3c
fBfK(2f
u
η′ + f
s
η′)
1
z0
×
∫ 1
0
φK(y)
[
m2BF
p
1 +mBmb
F p2
y − z0
]
F (y, a) (16)
where, for the dominant contribution coming from the insertion of the Ou,c1
and the magnetic-penguin O8g operators, one has [13]
F p1 = c1
[
2
3
+G[sp, (1− z0)(y − z0)]
]
, F p2 = −2c8g (17)
7
In what it concerns the F (y, a) function, which is an essential input in the
calculations, it can be first written as
F (y, a) = 4
∫ 1
0
dx
6xx¯ (Q21 +Q
2
2 − 2xx¯m2η′)[
Q21 +Q
2
2 − 2xx¯m2η′
]2 − [(x− x¯)(Q21 −Q22)]2
(18)
and it comes, after algebraic computations, to the following form
F (y, a) = − 12
m2η′

1 − Q21 −Q22
2m2η′
log
∣∣∣∣∣Q
2
1
Q22
∣∣∣∣∣+ (Q
2
1 −Q22)2 −m2η′(Q21 +Q22)
2m2η′
√
p4 − 4Q21Q22
× log
∣∣∣∣∣∣1 + 2
√
p4 − 4Q21Q22
p2 −
√
p4 − 4Q21Q22
∣∣∣∣∣∣

 , (19)
where we have introduced the notation p2 = Q21+Q
2
2−m2η′ . The logarithmic
nature of the F (y, a) function makes it very sensitive to the values of Q21,
Q22, m
2
η′ . We recommend [6] for a detailed discussion of the η
′g∗g∗ vertex
in the case of arbitrary gluon virtualities in the time-like, Q21 > 0, Q
2
2 > 0,
p4 − 4Q21Q22 > 0, and space-like, Q21 < 0, Q22 < 0, p4 − 4Q21Q22 < 0, regions.
Now, using
Q21 ≈ z¯
[
(y − z)m2B + y¯m2η′
]
, Q22 ≈ z
[
−(y − z)m2B + ym2η′
]
, (20)
where we have neglected m2K , the dominant term in (19) is:
F (y, a) ≈ − 12
m2η′
[
1 − 1
2
[
y − z
a2
+ (1− y − z)
]
log
∣∣∣∣∣a
2 + y − z
z(z − y)
∣∣∣∣∣
+
(y − z)a2 + (y − z)2
2a2 |y − z| log
∣∣∣∣∣y(1− a
2)− z + |y − z|
y(1− a2)− z − |y − z|
∣∣∣∣∣
]
(21)
On the other hand, by comparing the expressions in (20), it clearly results
that we are in the limit where |Q21| ≫ |Q22|. So, the function F (y, a) can be
computed in this approximation and it simply yields
F (y, a) = − 12
m2η′
[
1 +
(
y − z0
a2
+ y¯
)
log
∣∣∣∣∣1− 1y−z0
a2
+ y¯
∣∣∣∣∣
]
(22)
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As it can be seen from (20), the term (y − z0)/a2 + y¯ = Q21/m2η′ takes a
whole range of values, from −0.87 to 26.5, as Q21 goes from the space-like
to the time-like regions. Consequently, a logarithmic singularity develops
as y → z0/(1 − a2), i.e. for Q21 → m2η′ . Inspecting (16), we also notice
the pole at y = z0 in the F
p
2 contribution. In addition, while G[sp, (1 −
z0)(y − z0)] is divergence free for all s > 0, the G[0, (1 − z0)(y − z0)] gets
a logarithimic singularity at y = z0. Hence, in the course of numerically
evaluating the scattering contribution, one must be careful about dealing
with these combined singularities in the convolution (16).
As in the case of other hard-scattering theoretical estimations [5, 13], the
amplitude of this contribution contains, as main uncertainty, the peaking po-
sition, z0, in the B meson distribution function and accordingly, the branch-
ing ratio is extremely sensitive to it. For z0 ∈ [0.063, 0.068] and the average
value αs(Q
2
1) = 0.28, the total branching ratio, including besides the im-
proved factorization approach, the spectator hard-scattering mechanism with
the vertex function (22), is in the range from BR(B → η′K) = 6.58× 10−5,
for z0 = 0.063, to BR(B → η′K) = 5.8× 10−5, for z0 = 0.068.
Comparing these results with the experimental data [1 − 3], we notice
that they are still below the lowest limit. An alternative way which increases
the BR and avoids the uncertainties coming from the combined singularities
in the convolution (16), would presumably look more reliable.
4 SUSY Gluonic Dipole Contribution
Employing the Minimal Supersymmetric Standard Model (MSSM), we shall
add to the effective SM Hamiltonian (1), the SUSY contribution
HSUSY = − i GF√
2
(VubV
∗
us + VcbV
∗
cs)
(
cSUSY8g O8g + c
SUSY
7γ O7γ
)
, (23)
9
expressed in terms of the usual gluon and photon operators:
O8g =
gs
8π2
mbs¯σµν(1 + γ5)G
µνb ,
O7γ =
e
8π2
mbs¯σµν(1 + γ5)F
µνb , (24)
and of the Wilson coefficients [10, 20]
cSUSY8g (MSUSY ) = −
√
2παs
GF (VubV ∗us + VcbV
∗
cs)m
2
g˜
δbsLR
mg˜
mb
G0(x) ,
cSUSY7γ (MSUSY ) = −
√
2παs
GF (VubV ∗us + VcbV
∗
cs)m
2
g˜
δbsLR
mg˜
mb
F0(x) , (25)
where
G0(x) =
x
3(1− x)4
[
22− 20x− 2x2 + 16x ln(x)− x2 ln(x) + 9 ln(x)
]
,
F0(x) = − 4x
9(1− x)4
[
1 + 4x− 5x2 + 4x ln(x) + 2x2 ln(x)
]
(26)
In the above expressions, x = m2g˜/m
2
q˜ , with mg˜ being the gluino mass and mq˜
an average squark mass, while the factor δbs = ∆bs/m2q˜ , where ∆
bs are the
off-diagonal terms in the sfermion mass matrices, comes from the expansion
of the squark propagator in terms of δ, for ∆ ≪ m2q˜ . In principle, the
dimensionless quantities δbs, measuring the size of flavor changing interaction
for the s˜b˜ mixing, are present in all the SUSY corrections to the Wilson
coefficients in (1) and they are of four types, depending on the L or R helicity
of the fermionic partners. In the followings, we focus on the δbsLR insertions
because only the SUSY Wilson coefficients (25), being proportional to the
large factor mg˜/mb, are going to make an important contribution, even for
small values of δ.
In (3), we replace the Wilson coefficients ceff8g and c
eff
7γ , by the total quan-
tities
ctotal8g [x, δ] = c
eff
8g + c
SUSY
8g (mb) , c
total
7γ [x, δ] = c
eff
7γ + c
SUSY
7γ (mb) , (27)
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where cSUSY (mb) have been evolved from MSUSY = mg˜ down to the µ = mb
scale, using the relations [10, 19]
cSUSY8g (mb) = ηc
SUSY
8g (mg˜) ,
cSUSY7γ (mb) = η
2cSUSY7γ (mg˜) +
8
3
(η − η2)cSUSY8g (mg˜) , (28)
with
η = (αs(mg˜)/αs(mt))
2/21 (αs(mt)/αs(mb))
2/23 (29)
We choose for mq˜ the value mq˜ = 500 GeV and write mg˜ as mg˜ =
√
xmq˜
and δbsLR ≡ ρeiϕ. As the total branching ratio can be expressed in terms of
three free parameters: x, ρ, ϕ, one is able to plot the BRtotal, in units of 10−5,
as a function of (ρ, ϕ), for different values of x. By inspecting the 3D plots
displayed in Figure 2, for x = 0.3 (the upper) and x = 1 (the lower surface),
we notice that the SUSY contributions (25) to the Wilson coefficients have
significantly increased the SM value, BRSM = 3.65×10−5, represented by the
horizontal plane. Using the experimental data, one is able now to determine
the δbsLR complex values, for each x.
Let us take, for example, x = 1, pointing out that the same discussion
can be performed for any x-value. For ρ = 0.005, the BRtotal is increasing
from 5.1×10−5, for ϕ ≈ ±π/3, to the maximum value BRtotal = 6.24×10−5,
for ϕ = 0. As ρ goes to bigger values, we find a better agreement with the
large experimental data. For ρ = 0.01, the data can be accommodated for
ϕ ≈ −π/4, while, for ρ = 0.02, one has to impose ϕ ≈ − 8π/15.
5 Concluding Remarks
At first, we have analyzed the B− → η′K decay and computed its branch-
ing ratio using the improved factorization method developed by Beneke al.
[12]. Since the obtained result, BRSM = 3.65 × 10−5, is much below the
experimental data, [1-4], we have have added new contributions.
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In this respect, the so-called spectator hard-scattering mechanism, which
is depicted in Figure 1, has allowed us to compute the amplitude in terms of
the effective b→ sg vertex and the transition form factor (11) which contains
the quark contribution to the η′g∗g∗, (21), as an essential input. The total
BR has, as a main uncertainty, the peaking position in the B meson wave
function, z0 = λB/mB, with λB = 0.35 ± 0.15 GeV. Even the results are
closer to the experimental data, we point out the combined singularities in
the amplitude convolution (16) which must be treated carefully.
Secondly, we extend the SM to the MSSM and add SUSY contributions
to the Wilson coefficients ceff8g and c
eff
7γ . The total BR is expressed in terms
of the parameters x = m2g˜/m
2
q˜, and δ
bs
LR = ρe
iϕ whose contribution turns out
to be important, even for very small values of ρ. Finally, by inspecting the
3D-graphics (see Figure 2), representing the BRtotal for x = 0.3 (the upper
surface) and x = 1 (the lower surface), one is able to find numerical values
for ρ and ϕ that can account for the experimental data or other theoretical
predictions [21].
Acknowledgments
The authors wish to acknowledge the kind hospitality and fertile envi-
ronment of the University of Oregon where this work has been carried out.
Professor N.G. Deshpande’s inciting suggestions and constant support are
highly regarded. M.A.D. thanks the U.S. Department of State, the Council
for International Exchange of Scholars (C.I.E.S.) and the Romanian-U.S. Ful-
bright Commission for sponsoring her participation in the Exchange Visitor
Program no. G-1-0005.
References
[1] CLEO Collaboration, B.H. Behrens et al., Phys. Rev. Lett. 80, 3710
(1998).
12
[2] CLEO Collaboration, S.J. Richichi et al., Phys. Rev. Lett. 85, 520
(2000).
[3] BaBar Collaboration, B. Aubert et al., Phys. Rev. Lett. 91, 161801
(2003).
[4] Belle Collaboration, K. Abe et al., Phys. Lett. B 517, 309 (2001).
[5] D.S. Du, D.S. Yang, G.H. Zhu, Phys. Rev. D 59, 014007 (1999); D.S.
Du, C.S. Kim, Y. Yang, Phys. Lett. B 426, 133 (1998);
[6] A. Ali, A.Y. Parkhomenko, Phys. Rev. D 65, 074020 (2002).
[7] D. London, N. Sinha, R. Sinha, hep-ph/0207007.
[8] R. Barbieri, A. Strumia, Nucl. Phys. B508, 3 (1997); A.K. Giri, R.
Mohanta, hep-ph/0306041; C. Dariescu, M.A. Dariescu, N.G. Desh-
pande, D.K. Ghosh, hep-ph/0308305; J.F. Cheng, C.S. Huang, X.H.
Wu, Phys. Lett. B 585, 287 (2004); J.F. Cheng, C.S. Huang, X.H. Wu,
hep-ph/0404055; Y. Wang, Phys. Rev. D 69, 054001 (2004); S. Mishima,
A.I. Sanda, Phys. Rev. D 69, 054005 (2004).
[9] Y. Grossman, M. Neubert, A.L. Kagan, JHEP 9910, 029 (1999).
[10] X.G. He, J.Y. Leou, J.Q. Shi, Phys. Rev. D 64, 094018 (2001).
[11] T. Besmer, C. Greub, T. Hurth, Nucl. Phys. B609, 359 (2001).
[12] M. Beneke, et al., Nucl. Phys. B606, 245 (2001).
[13] M.Z. Yang, Y.D. Yang, Nucl. Phys. B609, 469 (2001).
[14] F. Gabbiani, et al., Nucl. Phys. B477, 321 (1996).
[15] M. Beneke, M. Neubert, Nucl. Phys. B651, 225, (2003).
13
[16] P. Ball, JHEP 09, 005 (1998); P. Ball, V.M. Braun, hep-ph/9808229.
[17] A. Ali, G. Kramer, C.D. Lu, Phys. Rev. D 58, 094009 (1998).
[18] T. Muta, M.Z. Yang, Phys. Rev. D 61, 054007 (2000).
[19] D. Atwood, A. Soni, Phys. Lett. B 405, 150 (1997); W.S. Hou, Nucl.
Phys. B308, 561 (1988).
[20] A.J. Buras, et al., Nucl. Phys. B566, 3 (2000).
[21] M.R. Ahmady, E. Kou, A. Sugamoto, Phys. Rev. D 58, 014015 (1998).
14
Figure Captions
Fig.1. Feynman diagrams of the hard scattering mechanism for B− → η′K−.
The gluons are represented by the dashed lines.
Fig.2. Total branching ratios (SM+SUSY) for B− → η′K−, in units of 10−5,
as functions of (ρ, ϕ), for x = 0.3 (the upper plot) and x = 1 (the lower plot),
compared to the SM estimation represented by the horizontal plane.
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